(NAFLD). Yet, the pathomechanism of the age-associated NAFLD is not fully understood.
36
Nicotinamide adenine dinucleotide (NAD), an ubiquitous coenzyme, has beneficial effects on 37 aging. Here, we investigated the actions of NAD precursors nicotinamide riboside (NR) on the 38 development of age-induced NAFLD.
39
Methods. NR supplied food (2.5g/kg food) was applied to aged mice for three months. Changes 
53
Conclusion. NR has benefits on age-associated lipid accumulation and hepatic steatosis, and the 54 oral uptake of NR may be a promising strategy to prevent the progression of NAFLD. (Gariani and Menzies, 2016) . In short, NAD has pronounced effects on hepatic homeostasis.
Introduction

105
Despite the advancing field, the potential of NAD replenish on aged liver is still unspecified.
106
In this study, we demonstrate that 18 months old C57BL/6 mice with common diet, exhibit 107 dysfunction in NAD level and hepatic steatosis with moderate fatty infiltration. We also explore 
Body weight and food intake determinations
145
Body weight changes of each group were measured at the end of NR administration.
146
Additionally, the food intake of aged mice was measured in cages every 3-5 days. The average 147 daily amount of each mouse was calculated.
148
Liver weight and fat pat mass measurements 149 Mice of three groups were euthanized by chloral hydrate (800 mg/kg) injection intraperitoneally, referred to more than50% of the lobule has fatty vacuolation, and 4 corresponded to nearly the 174 entire lobule has fatty infiltration. Moreover, the focal extention was referred to 1, multifocal 175 was referred to 2, and almost total diffuse was referred to 3.
176
Immunohistochemical analysis
177
For immunohistochemical analysis, thin sections blocked by 5% goat serum followed by 178 incubating in specific primary antibodies. PBS was applied to wash the sections for 3 times. 
Statistical analyses
Data were expressed as mean ± SEM. Values from different groups were analyzed using one- 
Results
215
Changes of body weight, food intake, relative liver weight and fat pat mass in NR treated 216 aged mice 217 After 3 months of NR supplied, body weight in aged mice with NR repletion was a little lower 218 than the aged mice (25.2 ± 1.2 vs 27.3 ± 1.1, P > 0.05), although no significant difference was 219 shown ( Figure 1A ). There was also no significant difference in food intake or liver to body 220 weight ratio between NR supplied aged mice and aged mice. (Figure 1B and 1C) . As shown in 221 Figure 1D , ageing was sufficient to induce fat pat mass to body weight ratio increased compared 222 with young. While the ratio was greatly decreased in aged mice with NR repletion when 223 compared to the aged mice (3.0 ± 0.4 vs 4.4 ± 0.7, P < 0.05).
224
NR favoured lipid homeostasis and hepatic steatosis in aged mice
225
To answer whether the NR supplied could improve the susceptibility to development of NAFLD 226 in aged mice, we used 15 months old mice with 3 months feeding of NR. The TG and TC 227 contents were significant elevated in aged mice when compared to young mice. NR supplied 228 aged mice significantly reduced both TG (0.87 ± 0.02 vs 1.12 ± 0.12, P < 0.05, Figure 2A 244 We investigated the influence of NR on hepatic inflammation in aged mice. precursor of NAD biosynthesis, is commonly used to boost NAD pool (Jiang and Zhou, 2019) .
243
NR alleviated inflammation infiltrated in liver of aged mice
312
Here we showed that the replenishing of NR has beneficial effect on liver of aged mice. Our 
336
In conclusion, we show the proof that age-related NAD deficiency causes pathologic changes and 1, 2 or 3 vacuoles; 2, less than 50% of fatty vacuolation; 3, more than50% of fatty vacuolation. G.
504
Representative images stained with H&E of liver tissues of aged mice (400×; scale bar, 50μm); (n=5-6 per group). *P<0.05.
520
Figure 1
Effects of NR on the body weight, food intake, relative liver weight and fat pad mass in aged mice Figure 2 Effect of NR repletion on the development of the NAFLD in aged mice Figure 3 Effect of NR repletion on liver fibrosis in aged-relative NAFLD model Figure 4 Effect of NR repletion on inflammatory infiltration of age-relatived NAFLD model
